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INTRODUCTION
Extensive plantings of tung trees have been made in Louisiana during the last few
There are at present (1936) between three and four thousand acres of tung
being
groves in the state and probably more than a thousand acres of land are now

years.

prepared for additional plantings

in 1937.

of the
is very little definite information regarding the adaptability
plant
various
of
attack
the
to
resistance
its
or
soils
Louisiana
various
tung tree to the
as possible
diseases and insect pests. This information should be obtained as rapidly
develop as trees
to protect growers from the serious troubles which are likely to

At present

there

become older and plantings more

extensive.

During the past two years the Department of Plant Pathology of the Louisiana
diseases
Agricultural Experiment Station has made a preliminary survey of the
are being deaffecting tung trees in Louisiana. Several diseases were found which
(c) branch
scribed under the following names: (a) bacterial leaf spot; (b) nut rot;

and twig cankers; (d) crown girdle; (e) intervenal browning of leaves; (f) transdiseases,
lucent spot on leaves; and (g) "white tree." Besides these, several other
occur in
including one known as the bronzing disease of the foliage, are known to
remain
other parts of the South. While some of these troubles will undoubtedly
insignificant, others

The

may become

information

now

important.

available

concerning

diseases

these

is

presented in this

bulletin.

BACTERIAL LEAF SPOT
The bacterial leaf spot disease of the tung tree was first reported from Georgia by
Boyd (1) in 1930. Later, McCullough and Demaree (3) described the causal agent
(Bacterium aleuritides) and proved

The

disease

is

characterized

its

by

pathogenicity by

spotting of the leaves

angular in

shape, dark brown

to nearly black in color

brown on

the under surface.

The

the border.

The

yellowish halo.

artificial inoculations.

center of the spot

spots, especially the

young

Coalescence of the spots

(Fig.

1).

The

spots are

on the upper surface and
is

light

usually lighter in color than

by a rather wide,
forming large areas of dead

ones, are surrounded

may

occur,

tissue.

The

bacterial

leaf

spot

was found

in

the

vicinity

of

Bogalusa,

Louisiana,

in

examined was general but light, and
The disease was not found in 1936.
slight.
very
termed
the damage caused would be
September, 1935.

The

infection in the groves
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w
Fig.

1.

Bacterial leaf-spot.

NUT ROT
The nut rot disease affects the fruit of the tung tree (Fig. 2). The husk dries
and turns brown in color and the nut may drop prematurely or may remain hanging
on the tree in the form of a mummy. The surface of the affected nut is covered with
minute pimple-like pustules which are the fruiting bodies of pycnidia of the fungus
Dothiovella (probably D, ribis — Botryosphaetia ribis Gros. & Dug.), which undoubtedly causes the rot. The mycelium of the fungus penetrates all the husk layers
3

Nut

Fig. 2

rot disease.

Left: Affected with nut rot.

Right: Healthy mature nut.

The
and often is found within the hard shell. The pedical is also invaded and killed.
tissue.
husk
the
from
or
conidia
fungus can easily be isolated either from
on
This disease was found to be serious in some groves. In one grove examined
September 30, 1935, it was not uncommon to find 25 per cent of the nuts hanging
was
mummified on some trees, with many more on the ground. The same grove
to be very
found
again
was
disease
the
and
1936,
September
29,
on
again
visited
consecutive trees
prevalent. Counts were made of normal and affected nuts on four
results are interesting
These
Table
1.
in
shown
are
obtained
figures
the
and
in a row,
and
they illustrate the seriousness of the disease in this particular grove
because

especially because they
ceptibility
in

many

between

seem

to indicate individual variability in resistance or sus-

different trees.

Since the trees are seedlings and vary individually
resistance
it is logical to expect variations in

morphological characteristics,

to disease as well.

Table

Counts of Sound and
1. Dothiorella Rot of Tung Nuts.
Affected Nuts on Four Consecutive Trees in a Row.
Isabel, Louisiana, September 29, 1936

Tree No.

Sound Nuts

On

Affected Nuts
On Ground
Tree

Percentage of

Nuts Affected

1

31

47

52

76.1

2

35

6

37

89.6

3

36

1

13

28.0

4

68

2

12

17.4

It

made

should be

less.

If

clear that the actual loss to the crop

would indicate, because all of
the nut becomes infected early in its growth

presented in Table

1

is

lower than the figures

the affected nuts are not worthit

either fails to

fill

or the kernel

however, if the infection occurs later, the nut fills and matures more
or less normally, although it may be smaller in size than the normal nut.
Considerable variation was also noted in the amount of infection in different
groves. In some groves very little nut rot was found, while in others the amount of
affected nuts was very high. The disease was found to be much more prevalent in
groves growing on poor soils. Whether this was mere coincidence or whether it
means that soil fertility influences the development of the disease has not been
shrivels badly;

determined.

BRANCH AND TWIG CANKER
Branch and twig cankers of two types were found on tung trees: (a) those
occurring on older branches, and (b) those occurring on young shoots (current season's and previous year's growth). The fungus Dothiorella {Botryosphaeria) sp. was
found constantly associated with both types of canker.
In the case of the cankers on older branches, the fungus appears to be a secondary invader of wounds caused by some other agent, such as freezing. This type of
canker is shown in Figure 3, B. The branch was injured by freezing in the winter of
1934-1935 and a small bark canker about six inches in length resulted. Later in the
fresh canker developed, spreading for about 26 inches above and for about

summer a

18 inches below the original freeze-injury canker, and eventually girdled and killed
The Dothiorella fungus was easily isolated from the freshly killed bark.

the branch.

The
injury.

cankers on the young shoots do not appear to be associated with previous
summer affected shoots may be seen from a distance, for when the
killed the leaves wilt first, then dry up and remain hanging on the twig. Close
In late

bark is
examination shows very numerous pustules, the pycnida of Dothiorella, on the killed
bark. Pieces of freshly-killed bark were plated, and cultures of Dothiorella were
obtained invariably. The killing of the bark is apparently very rapid, for a canker
may be from two to three feet long before the infection on the shoot is noted, that is,
by the time the leaves begin to wilt. There is no evidence of wound or mechanical
injury through which the fungus gains entrance into the bark. Also, no correlation
between infection and the position of the shoot on the tree has been noted. Affected
shoots were seen both on the very top of trees and on lower branches. The damage
caused by these branch and shoot cankers is of relatively minor importance.

CROWN
The crown

girdle of the tung tree

GIRDLE
apparently the same as that affecting the

is

pear tree in Louisiana (7).

Symptoms:
and

sets

An

infected tree

a normal crop of

makes a good growth

fruit.

The

first

in the spring

and early summer

indications that a tree

is

affected are

yellowing and wilting of the foliage, which usually occur in late summer. Examination of trees showing these foliage symptoms reveals that the bark and cambium of
the trunk at the

ground

killed (Fig. 3, A). A canker extends above the
from 8 to 10 inches and sometimes higher, and below the ground

crown has been

line usually

to the main roots. In the early stages the roots are sound; later the main roots also
become affected. This indicates that the canker starts at or near the ground line and
spreads upward and downward. The sapwood under the killed bark is usually
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and often, though not always, the central cylinder of the trunk (the pith
apparently
and surrounding wood, 1 to 2 inches in diameter) is brown in color and

discolored,

may extend for several feet
dead, but not decayed. This discolored central cylinder
discolored
above the canker, but there is no visible connection between it and the
the killed
between
occur
mycelium
white
of
plaques
Usually
sapwood of the canker.

Fig. 3.

A. Tree

killed

by

the

crown

girdle disease.
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B. Dothiovella canker

on branch.

bark and the underlying wood and between the layers of the bark. Trees of different
ages, from 1 to 8 years old, have been found affected.
Cause: The cause of this disease is not known. Some of its symptoms suggest
winter killing, although certain other symptoms indicate that cold injury is probably
not the sole cause of the trouble. In southern Louisiana the ground does not freeze
to any depth, so no killing of the bark below the ground should occur, yet the
cankers extend from 8 to 10 inches below ground and it is often apparent from the
condition of a canker that the injury started below ground. Also, the upper margin
of the canker is still active, often as late as September, with no callus formation
separating the killed from the living bark.
Repeated platings from cankers have shown that a fungus, Dothiorella (Botryo-

sphaeria)

sp.,

is

constantly associated with this disease.

Over 75

per cent of the

Other fungi isolated with more or less constancy
were Cephalospotium sp., Diplodia sp., and Clitocybe sp. As previously reported (7),
the Dothiorella fungus was found to be pathogenic to pear trees when inoculated into
the bark, producing cankers on the trunks that are similar in appearance to those
isolations

made were

of this fungus.

occurring on naturally affected trees in the earlier stages of the disease.
tion tests

have been made on tung

No

inocula-

trees.

It is probable that cold injury initiates the trouble, and that fungi, gaining entrance through the injured tissue, invade the sound bark and kill the tree by ringing
the trunk. The chief obstacle in determining the causal organism lies in the fact that
is not observed until the tree begins to wilt and die, and by then the killed
have been invaded by many secondary organisms. No evidence has been
obtained to indicate that any one of the fungi isolated is the primary cause of the

the disease
tissues

disease.

This disease apparently is not limited to Louisiana. Miller (4) recently reported
seeing numerous dead or dying tung trees in commercial plantings of south Mississippi. From his brief description of the symptoms on these trees it is apparent that
the disease he noted

is

the

same as

that reported here.

A

trouble which

is

similar or

been reported from Texas (2).
Economic Importance: Since the affected tree is killed, the disease is serious as far
as individual trees are concerned. As yet only a few trees have been found dead or
dying from this trouble, and it is estimated that probably no more than 0.5 per cent

identical has also

of the trees in Louisiana are so affected.

INTERVENAL BROWNING

A

peculiar browning of tung leaves, characterized by brown spots which occur in
less regular arrangement between the larger veins (Fig. 4), is rather common

more or

For this trouble the term "intervenal browning" is suggested. A mild
form and a severe form of this peculiar trouble have been noted. In the mild form the
browning is limited to the upper leaf surface (epidermis and palisade cells), the lower
surface of the affected leaf appearing normal. In the severe form the browning
in Louisiana.

extends to the lower leaf surface, and, in the older spots at least, the brown tissue is
As far as has been observed, there is very little merging of the two forms.
Usually, a tree will show either the mild or the severe form, seldom both.

necrotic.

Microscopic examination of the diseased material failed to show any organisms
and plating of the affected tissue did not give rise to any bacterial or fungus
growth. The rather regular pattern and uniform location of the spots (always inter-

present,

venally)

suggest that the trouble

is

non-parasitic.
7

In addition,

the fact that the

Fig. 4.

disease

is

Intervenal browning.

limited to certain trees (one tree

neighboring trees

may

not

may show

show any) suggests

that

considerable spotting, while the
it

is

of a non-parasitic nature.

grove on poor soil, suggesting a
nutritional deficiency of some sort as the cause. However, it was found to be equally
prevalent in the fertilizer test plats in the same grove on trees which had received

The

trouble

was found

to be

very prevalent

in a

varying amounts of complete fertilizer during the last three years, so it is evident that
elements.
it is not due to a deficiency of any of the common plant food
8

This trouble is of minor economic importance. While there is no doubt that some
considerably reduces the
is caused by this disease because the spotting
effective leaf area, trees so affected show no noticeable stunting of growth and have

damage

matured good crops of

nuts.

TRANSLUCENT SPOT
For a second peculiar abnormality of the leaves the name "translucent" spot is
Specimens showing this peculiar spotting were sent to this laboratory in
November, 1934, from trees growing in the vicinity of Baton Rouge; then it was
found on several trees near Bogalusa in September, 1935, and again in 1936.
In the early stages the disease appears as a roughening on the under epidermis of
the leaves. The spots first appear as irregular patches, ashen-gray in color and
somewhat raised, but soon may coalesce and cover approximately 90 per cent of the

suggested.

Fig. 5.

Translucent spot.

under leaf surface (Fig. 5). In the early stages the spotting is not visible on the
upper leaf surface by reflected light; however, if the leaf is held against the light, the
outlines of the spots can be seen— hence the term "translucent" spot. In the later

brown spots (at first pin-point in size, but later enlarging somewhat)
These are visible on the upper surface. These brown necrotic spots appear
to start on the lower leaf surface and spread gradually until they reach the upper
surface, for the necrotic areas are larger on the lower than on the upper leaf surface.
Sections of affected leaves (both free-hand sections of fresh material and fixed and
stained material) exhibit striking abnormalities. There is a hypertrophy of the spongy
parenchyma cells (and occasionally of the palisades). The spongy parenchyma cells
enlarge several times their normal size, pressing against each other until there are no

stages minute

appear.

9

Fig. 6.

Section of leaf affected with the translucent spot showing both hypertrophy

and necrosis of spongy parenchyma
intercellular spaces

left

(Fig.

These hypertrophied

6).

protoplasm which has a greater

cells.

affinity for stains

cells

are

filled

than that of normal

are fewer chloroplasts in these enlarged cells than in the normal ones.

spongy parenchyma

to the hypertrophy, necrosis of the

cells is

common

with dense
cells.

(Fig. 6).

Microscopic examination failed to show the presence of any organism
affected tissues,

and platings on

different

media also

failed to give rise to

There

In addition

any

in the

bacterial

The behavior of the disease in the field also suggests that it is of
The disease is limited to certain trees only, and all the leaves,
both young and old, on those trees are affected. It was often noted that branches of
or fungus growth.

a non-parasitic nature.

trees

showing this condition intermingled with branches of neighboring trees so that
rubbed against each other, yet the spotting was limited to the leaves of

their leaves

one tree only.
This peculiar disease,

also, is

apparently of minor economic importance.

WHITE TREE
A

peculiar condition which

is

known

locally

as

"white tree," because of the

whitish appearance of the leaves and the lighter color of the bark and

fruit,

was

noted on a few trees in commercial plantings in the vicinity of Bogalusa.
Symptoms: The tree as a whole is somewhat stunted. The leaves are very small
(approximately J/£ as large as the average on normal trees) and stand erect instead

and their margins tend to cup upward. The under surface of the leaf is
covered with pubescence (normal leaves are smooth), which gives it a whitish appearance as if affected by powdery mildew. The upper surface of the leaf shows irregular
brown spots or patches which usually follow the veins. The bark is of lighter color
than that of normal trees, as are also the husks of the immature nuts. White trees

of drooping,

do not set fruit at all, or, if set, the nuts do not fill well. Affected trees are
apparently more susceptible to cold injury than the normal ones, for several white
trees were killed to the ground in the winter of 1934-1935.
either
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Cause: The cause of "white tree" is not known. The foreman of the plantation in
which this trouble was found stated that several such trees appeared in an early
planting of about 800 trees originating from one lot of seed obtained from Alabama,
but that since then, the trouble can be recognized the first year while the trees are
still in the nursery, and such trees are destroyed.
If it is true that the trouble appears

However,
it is probable that it is a genetic peculiarity.
one of the original plantings referred to above, seven white trees were found on
one relatively small spot (about Yi acre in area), and if the trouble is of a genetic
character a more random distribution of affected trees would be expected.
in the nursery the first year,
in

NOT SEEN

DISEASES

IN LOUISIANA

Mention should also be made of two diseases of tung trees reported from elsewhere but which have not been seen in Louisiana. These are "bronzing" and nematode
root-knot.

Bronzing: This disease has been reported from Florida and has been shown by

Mowry

and

Camp

be due to zinc deficiency in the soil. The main symptoms
and malformations of the leaves, defoliation,

to

(5)

of this disease are a bronze coloration

shortening of the internodes, stunted growth, and general weakening of the entire

Bronzing has not been observed in Louisiana.
Root-knot (caused by the nematode Hetetodcra marioni) This disease also has
been reported from Florida by Newell, Mowry, and Barnette (6). Although root-knot
on tung trees has not been seen in Louisiana, it does not mean that it does not occur.
Nematodes infest many Louisiana soils and attack many crop plants, and it is to be
expected that tung trees will become infected if planted on nematode-infested soil.
That root-knot has not become troublesome on tung trees in Louisiana may be due
to the fact that practically all the tung groves in the state are planted on new cuttree.

:

over land that has never been

in cultivation before.
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